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YL�OTQ1/P*OYTd( �VLY � 1KPY LQ e*YYLn TP Q* 1~~O�OT1QP QVP VL0V YQ1QLYQL~Y /P~PYY12d �*2 1
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e2P~LYP � P1YO2P� P/Q * � P%~TOYLJP ~V1//PTY ( �Q 1TY* UL~Q1QPY 1 YQ2O~QO2P *� P%eP2L� P/Q1T e2*�
e*Y1TY Y*� P�V1Q UL�P2P/Q �2*� QV1Q �*2 UPUL~1QPU P%eP2L� P/QY ( S%~TOYLJP � P1YO2P� P/QY
L/ 2P0L*/ ��� � LTT n P ULY~OYYPU 1Y e12Q *� QVP n12d*/ 2PY*/1/~P e2*021� ( -P1YO2P� P/QY *�
{MWp �2P0L*/ ���� 12P QVP YOn! P~Q *� 1 ~*�e1/L*/ e2*e*Y1T (

�VP e2PYP/Q e2*e*Y1T UP1TY � LQV QVP PTP~Q2*e2*UO~QL*/ *� � � 1/U � �PY*/Y 1n *JP QVP
2PY*/1/~P 2P0L*/ �� � � ��� � , 1Q VL0V �� �2P0L*/ ���� , 1/U VL0V 	 �2P0L*/ �#�� ( �VP
~*��*/ 1L� Y *� QVP � P1YO2P� P/QY 12P �

� �* P%eT*2P QVP Q21/YLQL*/ �2*� QVP 
V1U2*/L~� Q* QVP 
e12Q*/L~� 2P1~QL*/ �P~V1/LY� ,
nd �*~OYL/0 */ *nYP2J1nTPY QPYQL/0 �*UPT�L/UPe P/UP/Q �P1QO2PY *� QVP 2P1~QL*/ �P~V1�
/LY� , 1/U nd �1KL/0 �P1YO2P� P/QY *JP2 1 � LUP 21/0P *� �� 1/U 	 �

� �* P%Q21~Q L/ �*2� 1QL*/ 1n*OQ QVP �O12K YQ2O~QO2P �|o{Y� *� QVP /O~TP*/ nd ~*�e12L/0
QVP U1Q1 � LQV QVP*2PQL~1T �*UPT ~1T~OT1QL*/Y (

�VP VL0V��� �P1YO2P� P/QY * � � � 1/U � PTP~Q2*e2*UO~QL*/ 12P ~T*YPTd 2PT1QPU Q* , 1/U ~*�eTP�
� P/Q , QVP eT1//PU {MWp �P1YO2P� P/QY � LQV WRIp �� ( �VP VL0V� 	 �P1YO2P� P/QY ~*�eTP�
� P/Q 1/U P% QP/U P% LYQL/0 1/U eT1//PU � P1YO2P� P/QY *� � LUP�1/0TP 2P1T W*�eQ*/ Y~1QQP2L/0
1/U � PY*/ e2*UO~QL*/ ( I 2P0L*/ �VL~V ~1/ n P 1~~PYYPU �*2 QVP � 2YQ QL� P � LQV QVP �� |PM
Oe021UP LY PTP~Q2*e2*UO~QL*/ 1Q n*QV VL0V �� ��� VL0V 	 , �VP2P � PY*/ PTP~Q2*e2*UO~QL*/ LY
P%eP~QPU Q* n P U*� L/1QPU nd 1 e12Q*/L~ � P~V1/LY� �	� ( - P1YO2P� P/QY L/ QVLY O/P%eT*2PU
2P0L*/ � LTT YL0/L�~1/QTd P/V1/~P *O2 O/UP2YQ1/UL/0 *� QVP e12Q*/L~ � P~V1/LY� 1/U QVP �O12K
YQ2O~QO2P *� QVP /O~TP*/ (

�VP PTP~Q2*e2*UO~QL*/ *� � � 1/U � �PY*/Y e*YYPYYPY 1 /O�nP2 *� O/L�OP �P1QO2PY �VL~V
0LJP LQ 1 Ye P~L1T e T1~P L/ QVP P%QP/YLJP e2*021� *� P% ~TOYLJP � P1YO2P� P/QY eT1//PU � LQV
QVP �� |PM .e021UP ( NP~1OYP QVP eYPOU*Y~1T12Y 12P YeL/�$ V1U2*/Y , YQ1nTP � LQV 2PYe P~Q
Q* YQ2*/0 L/QP21~QL*/Y , LQ LY L/ � 1/d �1dY QVP YL� eTPYQ PTP~Q2*e2*UO~QL*/ e2* ~PYY �2*� QVP
e*L/Q *� JLP� * � LQY 1�eTLQOUP YQ2O~QO2P ( o2P~LYP U1Q1 P% LYQ */ � � 1/U � eV*Q*e2*UO~QL*/
L/ QVP 2PY*/1/~P 2P0L*/ 1/U 1Q VL0V � , �VL~V �*2� n*2UP2Y *� QVP 2P0L*/ P%eT*2PU L/ QVP
e2PYP/Q P%eP2L� P/Q ( �/ QVP e12Q*/L~ 2P0L� P 1Q VL0V �� , eYPOU*Y~1T12 e2*UO~QL*/ e2*n PY
QVP 
e*T12L�PU� |o{Y L/ QVP /O~TP*/ �� , �$� , �VL~V ~*/Q1L/ L/ �*2� 1QL*/ 1n*OQ QVP Ye1QL1T
U LYQ2LnOQL*/ * � QVP �O12K YeL/ �VL~V LY UL� ~OTQ Q* LY*T1QP L/ {MWp 1T*/P � YPP zP� ( ���� �*2 1
2PJLP� ( �VP e12Q*/L~ YQ2O~QO2P * � QVP eL*/ LQYPT� V1Y P%QP/YLJPTd n PP/ YQOULPU L/ e2*~PYYPY
YO~V 1Y � r� 	 � � ��� , �#� , �VL~V 12P � P1YO2PU L/ �� �� 1//LVLT1QL*/ P%eP2L� P/QY ��� � ( I/
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	� ~V1//PT � LQY 	�UPeP/UP/~P 1Q Y� 1TT 	 LY 2P0OT12 1/U ~1/ O/1�nL0O*OYTd n P 1YY*~L1QPU � LQV
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�VP P%Q21~QL*/ *� L/�*2� 1QL*/ 1n*OQ QVP �O12K YQ2O~QO2P *� QVP /O~TP*/ �|o{Y� �2*�
PTP~Q2*e2*UO~QL*/ U1Q1 LY 1 ~V1TTP/0L/0 e2*nTP� , �VL~V 2P�OL2PY 1 ~12P�OT 1ee2*1~V ( I UP�
Q1LTPU O/UP2YQ1/UL/0 * � QVP 2P1~QL*/ �P~V1/LY� ���� �, ~*22P~QL*/Y Q* QVP e12Q*/L~ � P~V1/LY�
�2*� V1U2*/L~� YL�P ~*/�0O21QL*/Y L/ VL0V��� e2*UO~QL*/ � LY PYYP/QL1T n P�*2P */P ~1/ �P1/�
L/0�OTTd ~*�e12P � LQV QVP*2PQL~1T ~1T~OT1QL*/Y n1YPU */ |o{ �*UPTY ( XP eT1/ Q* 1UU2PYY
QVLY e2*nTP� nd � 1KL/0 UPQ1LTPU � P1YO2P� P/QY *� *nYP2J1nTPY �VL~V QPYQ � ���������� ����� 	
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 *� QVP 2P1~QL*/ �P~V1/LY� , YO~V 1Y 	� YT*e PY , �1J*2 21QL*Y , �	��, 1/U , 0P/P21TTd, nd
YQOUdL/0 QVP J12L1QL*/ * � *nYP2J1nTPY *JP2 1 � LUP 21/0P *� �� 1/U 	 �UPQ1LTY � LTT n P 0LJP/
nPT*� � ( � � 1/U � e2*UO~QL*/ , QV1/KY Q* LQY YL� eTP 1�eTLQOUP YQ2O~QO2P , LY 1/ LUP1T eT1~P
Q* e P2�*2� YO~V YdYQP� 1QL~ YQOULPY ( �VPd YV*OTU PJP/QO1TTd n P P%QP/UPU Q* *QVP2 P%~TOYLJP
~V1//PTY 1Y �PTT �JP~Q*2 � PY*/ e2*UO~QL*/ , {MWp� (

�VLY e2*e *Y1T LY *201/L�PU 1Y �*TT*� Y ( �/ JLP� *� QVP UL� P2P/~PY L/ QVP QVP*2d 1/U eVP�
/*�P/*T*0d *� VL0V��� �2P0L*/ ���� 1/U VL0V�	 PTP~Q2*e2*UO~QL*/ �2P0L*/ �#�� �P ULY~OYY QVP
eVdYL~Y �*QLJ1QL*/ �*2 QVP � P1YO2P� P/QY YPe121QPTd �*2 QVP Q�* KL/P� 1QL~ 2P0L*/Y , L/ pP~QL*/
�� 1/U ��� �QVLY YV*OTU /*Q *nY~O2P QVP O/UP2Td L/0 O/LQd *� QVP eVP/*�P/1 YQOULPU VP2P� (
pP~QL*/ �M ULY~OYYPY QVP P%eP2L� P/Q1T 1Ye P~QY 1/U QVP 2PYOTQY *� *O2 e2PJL*OY � LQV QVP ~O2�
2P/Q JP2YL*/ * � WSNI� 1/U WRIp ( �/ pP~ ( M �P e2PYP/Q QVP e2*! P~QPU P%eP2L� P/Q1T 2PYOTQY
� LQV QVP Oe021UPU WSNI� 1/U WRIp �� n1YPU */ P% QP/YLJP YL�OT1QL*/Y (
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STP~Q2*e2*UO~QL*/ * � eYPOU*Y~1T12 � PY*/Y �� � � � � 1Q �	 � �� � |PM � P%VLnLQY 1 2L~V YQ2O~QO2P ,
� LQV UL�P2P/Q 2P1~QL*/ � P~V1/LY� Y 0*JP2/L/0 UL� P2P/Q 2P0L*/Y *� � 1/U �� �YPP �L0 ( �� (
o2*UO~QL*/ 1Q � � � |PM LY U*� L/1QPU nd QVP P%~LQ1QL*/ *� /O~TP*/ 2PY*/1/~PY L/ QVP
�� ~V1//PT , � *YQ /*Q1nTd QVP � ( oV*Q*e2*UO~QL*/ 1Q VL0V P/P20LPY �� � � |PM � LY �PTT UP�
Y~2Ln PU nd 	�~V1//PT P%~V1/0P * � zP00P e*TPY , � LQV � 1/U � nPL/0 QVP U*� L/1/Q Q21! P~Q*2LPY ,
YPP zP�Y ( ��� , ��� �*2 1 2PJLP� ( R L� LQPU U1Q1 P% LYQ */ VL0V� P/P20d PTP~Q2*e2*UO~QL*/ 1Q T*�
�� ��� , �	� , �VL~V L/UL~1QP 1 YOUUP/ ~V1/0P L/ QVP 2P1~QL*/ Ud/1� L~Y 1Q 12*O/U �� � � �� �
QVP /1QO2P * � QVLY Q21/YLQL*/ LY /*Q �OTTd O/UP2YQ* *U � LQVL/ zP00P eVP/*�P/*T*0d ���� (
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Y~1QQP2L/0 1�eTLQOUP �UPY~2Ln L/0 QVP �O12K� TPJPT Y~1QQP2L/0 e2* ~PYY� , QVP � PY*/ ULYQ2LnOQL*/
1�eTLQOUP �UPY~2Ln L/0 QVP V1U2*/L�1QL*/ *� QVP *OQ0*L/0 �O12K'1/QL�O12K e1L2� , 1/U QVP
0P/P21TL�PU e12Q*/ ULYQ2LnOQL*/Y L/ QVP e2*Q*/ �UPY~2Ln L/0 QVP P� LYYL*/'1nY*2eQL*/ *� QVP

1~QLJP� �O12K nd QVP e2*Q*/ � ( �VP |o{Y 12P O/LJP2Y1T , e2* ~PYY� L/UPe P/UP/Q ~V121~QP2LYQL~Y
*� QVP /O~TP*/ , �VL~V ~*�nL/P 1Ye P~QY *� QVP OYO1T e12Q*/ UP/YLQLPY � LQV QV*YP *� PT1YQL~
�*2� �1~Q*2Y �YPP �L0 ( � �*2 1 YO��12d � ( �VPL2 �1Y~L/1QL/0 e2*e P2QLPY , 1/U QVPL2 e *QP/QL1T �*2
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n PP/ � LUPTd ULY~OYYPU L/ 2P~P/Q dP12Y � YPP zP�Y ( ���, �$ , ��� �*2 1 2PJLP� *� QVP P%QP/YLJP
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JP~Q*2� Qde P |o{Y , !" 1/U !# , �V*YP �*�P/QY 12P 2PT1QPU Q* QVP 1% L1T 1/U eYPOU*Y~1T12
/O~TP*/ �*2� �1~Q*2Y ,

$ %
� % &' !" �' � ( � 	� � )* �	� � ���

$ %
� % &' !# �' � ( � 	� � +* �	� , ���



�$

� � �� � �� � �� � � � �� �
� �� ��� �� �	

Γ


 
 
 
 
 
 

 
 
 
 
 
 
� � � � � � �� � � � � � �
GPD


�����
 �������� 
�����
 ��������

�

� �� � ��

� � �� � �
��	��� �
���	����� � ��	� �	���

���� �� ��
��	��� � ��	����� �� �	� � �������	�	�

��� � � � ��� � 	� �����
�
�� �� ��� ������
��
�� ��	�� ��
���� �
 ��� 
�����
 � ���  �
����


��
� ���������� ������ ��� 
��! �� �� ��	�� ������!����
� ��
���	����� " ���	������ ����� ��	� ��
#������	� �	� #����� ���� �	����� �
�VP |o{Y !" 1/U !# 12P ~T*YPTd 2PT1QPU Q* QVP ULYQ2LnOQL*/ *� �O12K YeL/ L/ QVP e2*Q*/ ( �VP
�O/~QL*/ !" 2PUO~PY Q* QVP e*T12L�PU �O12K'1/QL�O12K UP/YLQLPY L/ QVP TL� LQ *� �P2* � *� P/QO�
Q21/Y�P2 ,

!" �' � ( � $ � 	 � $� �
$%
&

� ' �' � � ' � $ �
� (' ��' � � ' � $ , �#�

�QY �*O2LP2 Q21/Y�*2� � LQV 2PYe P~Q Q* 	 , QVP Y*�~1TTPU L�e1~Q e121� PQP2 2Pe2PYP/Q1QL*/ ��� , �#�
UPY~2Ln PY QVP Q21/YJP2YP Ye1QL1T ULYQ2LnOQL*/ *� �O12K YeL/ L/ QVP e2*Q*/ 
 1 e2*e P2Qd *�
�O/U1� P/Q1T L/QP2PYQ �*2 *O2 O/UP2YQ1/UL/0 *� QVP YQ2O~QO2P *� QVP /O~TP*/ ( �VP |o{ !#
UPY~2Ln PY QVP ~*22PT1QL*/ * � QVP �O12K YeL/ ULYQ2LnOQL*/Y � LQV QVP Q21/YJP2YP � *� P/QO�
Q21/Y�P2 Q* QVP /O~TP*/ � LQY J1TOP 1Q �P2* �*�P/QO� Q21/Y�P2 LY O/K/*�/ 1/U ~1//*Q n P
L/�P22PU �2*� QVP �O12K UP/YLQLPY QVP� YPTJPY ( XP /*QP QV1Q QVP �1J*2 ~*�e*/P/QY *� QVP
|o{Y P/QP2L/0 L/ QVP � � 1/U � e2*UO~QL*/ 1�eTLQOUPY 12P
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�VP2P � ' YQ1/UY �*2 QVP e*T12L�PU |o{Y ( Nd �P1YO2L/0 QVP � � 1/U � e2*UO~QL*/ ~2*YY YP~QL*/
L/ QVP UPPe� L/PT1YQL~ 2P0L*/ �P ~1/ L/ e2L/~Le TP P%Q21~Q L/ �*2� 1QL*/ 1n*OQ QVP e*T12L�PU |o{Y
L/ QVP e2*Q*/ , 1/U QVOY QVP Ye1QL1T U LYQ2LnOQL*/ *� �O12K YeL/ , L/~TOUL/0 LQY �1J*2 UPe P/UP/~P (

�VP eVdYL~1T LUP1 O/UP2Td L/0 �W{ �1~Q*2L�1QL*/ LY QV1Q L/ QVP TL� LQ *� T120P �� QVP
� PY*/ LY e2*UO~PU L/ 1 Y� 1TT� YL�P ~*/�0O21QL*/ L/ Q21/YJP2YP Ye1~P �Q21/YJP2YP YL�P � ��� � (
�Q LY QVP ~*OeTL/0 * � QVPYP Y� 1TT� YL�P ~*/�0O21QL*/Y Q* QVP e2*Q*/ �VL~V LY UPY~2Ln PU nd
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QVP |o{Y ( �/ e2*UO~QL*/ e2* ~PYYPY 1Q 2P1TLYQL~ J1TOPY *� �� , QVP2P � LTT 1T�1dY n P /*/�
/P0TL0Ln TP ~*/Q2LnOQL*/Y �2*� ~*/�0O21QL*/Y *� /*2� 1T V1U2*/L~ YL�P �Q21/YJP2YP YL�P � ����� � (
�VPYP ~*/Q2LnOQL*/Y n P~*�P 2PT1QLJPTd TPYY L�e*2Q1/Q 1Y �� L/~2P1YPY ( �/ QVP ~*/QP% Q *� QVP
�W{ P%e1/YL*/ QVPYP ~*/Q2LnOQL*/Y 12P 2P�P22PU Q* 1Y VL0VP2� Q� LYQ ~*22P~QL*/Y � V*�PJP2 ,
Q2d L/0 Q* UPY~2Ln P QVP� L/ QP2� Y *� �W{ UP02PPY *� �2PPU*� �1d /*Q 1T�1dY n P �P1YLn TP (
�*2 P%eP2L� P/QY 1L� PU 1Q YQOUdL/0 QVP 1ee2*1~V Q* QVP e12Q*/L~ 2P0L� P 1/U P%Q21~QL/0
L/�*2� 1QL*/ 1n*OQ QVP |o{Y , QVP2P 12P Q�* n1YL~ YQ21QP0LPY �*2 UP1TL/0 � LQV QVLY e2*nTP� �

�1� WV**YP *nYP2J1nTPY 1/U KL/P� 1QL~Y Q* � 1% L� L�P QVP ~*/Q2LnOQL*/ �2*� Y� 1TT� YL�P ~*/�
�0O21QL*/Y ,

�n � o2*JLUP P/*O0V L/ �*2� 1QL*/ �*2 QVP*2PQL~1T ~1T~OT1QL*/Y Q* YPe121QP ~*/Q2LnOQL*/Y �2*�
Y� 1TT� YL�P 1/U V1U2*/L~� YL�P ~*/�0O21QL*/Y (

pQ21QP0d �1� 2P�OL2PY � P1YO2P� P/QY 1Q QVP VL0VPYQ e*YYLn TP �� , 1/U *nYP2J1nTPY �VL~V YPTP~Q
T*/0LQOUL/1T eV*Q*/ e*T12L�1QL*/ ( pQ21QP0d �n � 2P�OL2PY � P1YO2P� P/QY *JP2 1 � LUP 21/0P *�
�� �� , 1/U 	 , �VL~V 1TT*� */P Q* *nYP2JP YdYQP� 1QL~ J12L1QL*/Y L/UL~1QLJP *� QVP Q21/YLQL*/
�2*� QVP V1U2*/L~ Q* QVP e12Q*/L~ 2P0L� P ( �VP O/L�OP ~1e1nLTLQLPY e2*JLUPU nd QVP �� |PM
Oe021UP 1/U QVP WRIp �� Ye P~Q2*� PQP2 � 1KP LQ e*YYLn TP Q* eO2YOP n *QV YQ21QP0LPY 1Q QVP
Y1� P QL� P (

�VP e*T12L�1QL*/ *� QVP JL2QO1T eV*Q*/ eT1dY 1 ~2O~L1T 2*TP L/ QVP Q21/YLQL*/ �2*� QVP
Y*�Q Q* QVP V12U 2P0L� P ( �W{ �1~Q*2L�1QL*/ 1eeTLPY Q* QVP 1�eTLQOUPY �*2 e2*UO~QL*/ nd
T*/0LQOUL/1TTd e*T12L�PU �
 � eV*Q*/Y , �VL~V U*� L/1QP 1Q T120P �� �#� ( �VP 1�eTLQOUPY �*2
Q21/YJP2YPTd e *T12L�PU �� � eV*Q*/Y ~1/ 0P/P21TTd /*Q n P P%e2PYYPU L/ QP2� Y *� |o{Y ( �VLY
LY 1 ~*/YP�OP/~P *� QVP �1~Q QV1Q T*/0LQOUL/1T eV*Q*/Y ~*OeTP */ 1JP210P Q* ~*/�0O21QL*/Y *�
YOnYQ1/QL1TTd Y� 1TTP2 Q21/YJP2YP YL�P QV1/ Q21/YJP2YP */PY ( �*2 QPYQL/0 QVP 1ee2*1~V Q* QVP
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~*/YQ1/Q J1TOP 1Q T120P �� P12TLP2 QV1/ QVP O/YPe121QPU ~2*YY YP~QL*/ (
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�

1000

2000

3000

4000

5000

 4.98e+01±A = 4.37e+03 

 1.58e-02±B = 5.03e-02 

 1.61e-02±C = 1.92e-01 500

1000

1500

2000

 3.55e+01±A = 1.70e+03 

 2.80e-02±B = 5.77e-02 

 2.95e-02±C = 1.97e-01 50

100

150
200

250
300

350

 1.27e+01±A = 2.41e+02 

 7.19e-02±B = 5.62e-02 

 7.76e-02±C = 2.35e-01 10

20

30

40

50

60

70

 4.99e+00±A = 3.38e+01 

 2.09e-01±B = 7.61e-02 

 2.40e-01±C = 1.84e-01 

 2.03e+02±A = 4.02e+04 

 6.74e-03±B = 4.97e-02 

 6.91e-03±C = 1.93e-01 2000

4000

6000

8000

 8.82e+01±A = 8.91e+03 

 1.31e-02±B = 4.44e-02 

 1.38e-02±C = 1.92e-01 200
400
600
800

1000
1200
1400
1600

 2.94e+01±A = 1.19e+03 

 3.26e-02±B = 6.38e-02 

 3.55e-02±C = 2.01e-01 50

100

150

200

250

 1.09e+01±A = 1.66e+02 

 8.66e-02±B = 3.08e-02 

 9.58e-02±C = 1.94e-01 

1 2 3 4 5 6 7

0.1

0.2

0.3

0.4

0.5

0.6

0.7

)  φ + Ccosφ         A(1+Bcos20π  = 8.002Q

→  t ← 

→ b
  X

← 
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-0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 2.04e-03±A = 9.94e-02 

 2.71e-02±B = 4.89e-02 

 2.77e-02±C = 2.12e-01 -0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 1.15e-02±A = 1.14e-01 

 1.38e-01±B = -1.58e-01 

 1.50e-01±C = 2.85e-01 -0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 4.09e-02±A = 2.58e-02 

 1.18e-01±B = -1.09e+00 

 1.38e-01±C = 8.23e-02 

-0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

 5.62e-04±A = 9.83e-02 

 7.68e-03±B = 5.96e-02 

 7.88e-03±C = 1.82e-01 -0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

 2.43e-03±A = 9.70e-02 

 2.94e-02±B = 8.40e-02 

 3.10e-02±C = 1.59e-01 -0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

 1.06e-02±A = 1.07e-01 

 1.36e-01±B = -7.39e-02 

 1.54e-01±C = 1.32e-01 -0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

 6.71e-02±A = 1.46e-01 

 6.51e+00±B = -6.03e+00 

 3.13e-01±C = 9.02e-01 

-0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 1.04e-03±A = 9.75e-02 

 1.40e-02±B = 6.63e-02 

 1.47e-02±C = 1.77e-01 -0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 3.65e-03±A = 9.44e-02 

 4.06e-02±B = 8.86e-02 

 4.93e-02±C = 2.31e-01 -0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 7.73e-03±A = 1.03e-01 

 1.01e-01±B = -2.57e-02 

 1.08e-01±C = 1.84e-01 -0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 2.85e-02±A = 6.01e-02 

 2.13e-01±B = 4.12e-01 

 2.21e-01±C = 9.77e-01 

1 2 3 4 5 6 7

0.1

0.2

0.3

0.4

0.5

0.6

0.7

)  φ + Ccosφ/(1+Bcos2φ  Asym  Asin0π  = 2.002Q

→  t ← 

→ b
  X

← 

 E = 11.0GeV
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-0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

 1.64e-02±A = 1.04e-01 

 2.27e-01±B = 4.85e-02 

 2.02e-01±C = -7.36e-02 -0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

 2.34e-02±A = 1.05e-01 

 1.71e-01±B = -6.92e-01 

 1.54e-01±C = -1.01e-01 -0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

 1.04e-01±A = 6.77e-02 

 6.76e-01±B = 3.31e-01 

 1.27e+00±C = 6.82e-01 -0.4

-0.3
-0.2

-0.1
0

0.1
0.2

0.3

 1.34e-01±A = 1.16e-01 

 4.09e-01±B = 1.33e-01 

 4.19e-01±C = 1.08e+00 

-0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 7.71e-03±A = 9.85e-02 

 9.79e-02±B = 6.04e-02 

 9.91e-02±C = 2.20e-01 -0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 1.44e-02±A = 8.84e-02 

 1.61e-01±B = 1.85e-01 

 1.86e-01±C = 3.55e-01 -0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 3.29e-02±A = 1.23e-01 

 2.81e-01±B = 1.66e-01 

 3.78e-01±C = -4.83e-02 -0.4
-0.3

-0.2
-0.1

0
0.1

0.2
0.3

 6.82e-02±A = 2.68e-01 

 3.13e-01±B = -5.48e-01 

 3.73e-01±C = 4.67e-02 

1 2 3 4 5 6 7

0.1

0.2

0.3

0.4

0.5

0.6

0.7

)  φ + Ccosφ/(1+Bcos2φ  Asym  Asin0π  = 8.002Q

→  t ← 

→ b
  X

← 

 E = 11.0GeV

�������
 ��� � 	�� �
���


�� ���
�
��

�� �
�
�
��

� ��	����� ���� ��� ���� �� 	���� 

��
�

�� ��"��
� ��

	��
��

�
�
�
�
��



��

WRIp �� 1~~PeQ1/~P * � � JY ( �� 1Q � (� , 	 (	 1/U �� |PM L/~LUP/Q n P1� Y 1Q � '� �� $ ,#� 1/U
�'� � $ ,� ( �VP e2*~PUO2P Q* P%Q21~Q �� 1/U �	 LY QVP/ Q* 1eeTd 1 YQ21L0VQ TL/P Q* P%Q21~QPU
�� � ��	 J1TOPY �*2 UL� P2P/Q � e*L/QY 1Q P1~V �%PU �� , '� 1/U 	 e*L/Q ( �VP L/QP2~PeQ 1Q ��$
dLPTUY �� , 1/U QVP YT*e P 0LJPY �	 (

�1nTP � YV*� Y PYQL� 1QPU /O�nP2 *� PJP/QY 1Q � '� ��$ (#� �*2 UL�P2P/Q �� 1/U 	 nL/Y
n1YPU */ �$$$ V*O2Y 2O//L/0 QL� P �*2 n P1� P/P20d �� ($ |PM 1/U �$$ V*O2Y 2O//L/0 QL� P
P1~V �*2 n P1� P/P20LPY 	 (	 1/U � (� |PM ( �VP nL/ YL�PY 12P ����$ (� |PM � , �'��$ (� 1/U� 	� � ($ |PM � ( �1nTP � ~TP12Td YV*� Y QV1Q QVP e2*e*YPU P%e P2L� P/Q ~*JP2Y �2*� T*� Q* VL0V
�� 1/U T*� Q* VL0V 	 � LQV 2P1Y*/1nTP YQ1QLYQL~Y 1/U 2P1Y*/1nTP YL�P *� � TPJP2 12� ( �1nTP � �
YV*� Y PYQL� 1QPU /O�nP2 * � PJP/QY 1Q T*� 	 �	 � �� nL/Y � '� �� $ (#� �*2 UL� P2P/Q �� 1/U
	 nL/Y n1YPU */ �$$$ V*O2Y 2O//L/0 QL� P �*2 n P1� P/P20d �� ($ |PM 1/U �$$ V*O2Y 2O//L/0
QL� P P1~V �*2 n P1� P/P20LPY 	 (	 1/U � (� |PM ( �VP nL/ YL�PY 12P ����$ (� |PM � , �'��$ (�1/U � 	�$ (� |PM � (

� � � �	�
�	�� ���	�
�	�
 � ��	��

pL/~P QVP WRIp �� UPQP~Q*2 LY YQLTT L/ QVP UPYL0/ YQ10P , LQ LY /*Q e*YYLnTP Q* e P2�*2�
UPQ1LTPU 1/1TdYLY */ YdYQP� 1QL~ P22*2Y ( H*�PJP2 , QVP 0P/P21T 0*1TY *� QVP UPQP~Q*2 UPYL0/ 12P
O/UP2YQ**U 1/U 12P OYPU Q* PYQL� 1QP YdYQP� 1QL~Y �*2 QVP e2*e*YPU �P1YO2P� P/QY ( pdYQP� 1QL~
P22*2 Y*O2~P 1/U LQY PYQL� 1QL*/ 12P LQP� L�PU L/ QVP �1nTP �� � ( �VP YdYQP� 1QL~ P22*2 �*2
YPe121QPU YQ2O~QO2P �O/~QL*/Y ��	 , �� � LY � 10/L�PU nd ��� � (
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� � � ���� � ��� ��� ����� � ��� ������� ������ ��� �

�VP �� |PM U1Q1 Q1KL/0 � LTT OYP QVP Y1� P 2O//L/0 ~*/ULQL*/Y 1Y QVP {MWp P%eP2L� P/Q ,
1/U QVP Q�* � LTT 2O/ ~*/QP�e*21/P*OYTd */ WRIp �� ( �VP n P1� QL� P 2P�OPYQ �*2 QVP ��

|PM e12Q *� QVP e2*e *Y1T LY �$$$ V2Y (
�VP 2P�OPYQPU nP1� QL� P �*2 QVP 	 (	 1/U � (� |PM 2O//L/0 LY �$$ V2Y P1~V ( �VPYP T*�P2

P/P20LPY 12P 2P�OL2PU �*2 z*YP/nTOQV R'� YPe121QL*/ ( XP P%e P~Q QVPYP � LTT 2O/ UO2L/0 QVP
e P2L*UY �VP/ H1TT�N LY 2P�OL2PU Q* 2P~PLJP TPYY QV1/ �� |PM nP1� ( XP 12P V*e P�OT QV1Q L/
QVP dP12Y TP1UL/0 Oe Q* QVP Oe021UP L�e2*JP�P/QY L/ 1/1TdYLY QP~V/L�OPY 1/U �*2P e2P~LYP
~1TLn21QL*/Y ~*�e12PU � LQV QV*YP e2PYP/QTd OYPU � 1d �O2QVP2 YV*2QP/ QVP T*�P2 P/P20d nP1�
QL� P 2P�OL2P� P/QY (

� �� � ������ ���� �

�VP e2*e*YPU P%e P2L� P/Q */ � � 1/U � e2*UO~QL*/ �*2� Y 1/ L/QP021T 1/U PYYP/QL1T e12Q *�
QVP WRIp �� e2*021� * � P% ~TOYLJP PTP~Q2*e2*UO~QL*/ �P1YO2P� P/QY 1L� PU 1Q P%eT*2L/0 QVP
�O12K YQ2O~QO2P * � QVP /O~TP*/ ( �VP eT1//PU � P1YO2P� P/QY L/ QVP VL0V��� , T*�� 	 2P0L*/
� LTT 1TT*� OY Q* QPYQ QVP 1ee2*1~V Q* QVP e12Q*/L~ 2P1~QL*/ � P~V1/LY� L/ O/e2P~PUP/QPU
UPQ1LT , 1/U � LTT e2*JLUP O/L�OP L/ �*2� 1QL*/ 1n*OQ QVP Ye1QL1T U LYQ2LnOQL*/ *� �O12K YeL/
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